The LiteSteel Beam (LSB) is a new hollow flange channel section developed by OneSteel Australian Tube Mills using its patented dual electric resistance welding and automated continuous roll-forming technologies. The LSB has a unique geometry consisting of torsionally rigid rectangular hollow flanges and a relatively slender web. Its flexural strength for intermediate spans is governed by lateral distortional buckling characterised by simultaneous lateral deflection, twist and web distortion. Recent research on LSBs has mainly focussed on their lateral distortional buckling behaviour under uniform moment conditions. However, in practice, LSB flexural members are subjected to non-uniform moment distributions and load height effects as they are often under transverse loads applied above or below their shear centre. These loading conditions are known to have significant effects on the lateral buckling strength of beams. Many steel design codes have adopted equivalent uniform moment distribution and load height factors based on data for conventional hot-rolled, doubly symmetric I-beams subject to lateral torsional buckling. The non-uniform moment distribution and load height effects of transverse loading on cantilever LSBs, and the suitability of the current design modification factors to include such effects are not known. This paper presents a numerical study based on finite element analyses of the elastic lateral buckling strength of cantilever LSBs subject to transverse loading, and the results. The applicability of the design modification factors from various steel design codes was reviewed, and suitable recommendations are presented for cantilever LSBs subject to transverse loading.
Introduction
LiteSteel beam (LSB) is a new high strength coldformed hollow flange channel section developed by OneSteel Australian Tube Mills, using its patented dual electric resistance welding and automated continuous roll-forming technologies. The high strength steel material used for LSBs is DuoSteel grade with nominal flange and web yield stresses of 450 and 380 MPa, respectively. Although the base steel has a yield stress of 380 MPa, cold-forming process improves the yield stress of LSB flanges to 450 MPa. The LSB's unique cross-section comprises two rectangular hollow flanges and a slender web as shown in Fig. 1 . The depth and flange width of LSB sections vary from 125 to 300 mm and 45 to 75 mm with their thicknesses in the range of 1.6 to 3.0 mm. The hollow flange height is one third of the flange width for all the sections. The LSB sections are identified by the section depth, flange width and thickness, for example, 300×60×2.0 LSB (OATM, 2008) . Table 1 shows the section dimensions of the available LSB sections.
Currently the new LSBs are commonly used as flexural members in industrial, commercial and residential buildings. Their moment capacities for intermediate spans have been found to be governed by their lateral distortional buckling (LDB) behaviour characterised by lateral deflection, twist and web distortion as shown in Fig. 1(b) . The presence of two torsionally rigid hollow flanges and a slender web leads to this buckling mode associated with web distortion in contrast to the common lateral torsional buckling (LTB) mode shown in Fig. 1(a) . This leads to a greater moment reduction than that based on lateral torsional buckling (Anapayan and Mahendran, 2009 ). However, long span LSBs are subjected to LTB mode as for other open steel sections ( Fig. 1(b) ).
Past research on LSBs (Anapayan and Mahendran, 2009) has focussed on the lateral distortionbal behaviour of LSBs subject to uniform moment conditions. However, in practice, LSBs are often subjected to transverse loads, which introduce a non-uniform bending moment distribution (Fig. 2) . Such transverse loads are also often applied above or below the shear centre (load height effect) as seen in Fig. 2 . However, the effects of these loading conditions on the lateral buckling strength of LSBs are not known. The current steel design standards use an equivalent uniform moment factor (moment modification) with the elastic lateral buckling moment equation to include the effects of non-uniform moment distribution. The effect of loading position is included in these design standards through a load height factor in the effective length equation. However, these factors were derived mostly based on the data for conventional hot-rolled, doubly symmetric I-beams subject to lateral torsional buckling.
The applicability of these factors for the cold-formed mono-symmetric LSBs subject to lateral distortional buckling is not known. Therefore Kurniawan and Mahendran (2008) investigated the moment distribution and load height effects of transverse loading for LSBs, and the suitability of the current steel design code methods. However, their research was limited to simply supported LSBs. The numerical study presented in this paper was therefore undertaken to investigate the effects of moment distribution and load height of transverse loading on the lateral buckling strength of cantilever LSBs. In this research, ideal cantilever conditions, which provide a full restraint against warping and twisting at the support, were adopted (Trahair, 1993) . Other cantilever conditions that are not fully fixed at the support such as cantilever formed by overhang segment of continuous beam were not considered. Two types of common transverse loading were considered, a uniformly distributed load (UDL) and a point load (PL) at the free end as shown in Fig. 2 . Comparisons with the current steel design code modification factors were also made in order to make suitable recommendations for cantilever LSBs subject to transverse loading. This paper presents the details of this study and the results. 
